S PN=JP 5150159 

S2 1 PN=JP 5150159 

? 

T/35 
2/35/1 

DIALOG(R)File 345:lnpadoc/Fam.& Legal Stat 
(c) 2003 EPO. All rts. reserv. 

11240919 

Basic Patent (No.Kind.Date): JP 5150158 A2 930618 <No. of Patents: 005> 
Patent Family: 

Patent No Kind Date Applic No Kind Date 

JP 5150158 A2 930618 JP 91317692 A 911202 (BASIC) 

JP5150159 A2 930618 JP 91317693 A 911202 

JP 2924377 B2 990726 JP 91317693 A 911202 

US 5390048 A 950214 US 984311 A 921201 

US 5539579 A 960723 US 341885 A 941115 
Priority Data (No.Kind.Date): 

JP 91317692 A 911202 

JP 91317693 A 911202 

US 341885 A 941115 

US 984311 A3 921201 

PATENT FAMILY: 
JAPAN (JP) 

Patent (No.Kind.Date): JP 5150158 A2 930618 

PROJECTION LENS AND PROJECTION TYPE DISPLAY DEVICE (English) 

Patent Assignee: MATSUSHITA ELECTRIC IND CO LTD 

Author (Inventor): MIYATAKE YOSHITO; KIMURA YUICHI; MITO SHINYA; 
FUSHIMI YOSHIMASA 

Priority (No.Kind.Date): JP 91317692 A 911202 

Applic (No.Kind.Date): JP 91317692 A 911202 

IPC: * G02B-013/16; G02B-013/18; H04N-005/74 

Derwent WPI Acc No: ; G 93-229278 

JAPIO Reference No: ; 170539P000087 

Language of Document: Japanese 
Patent (No.Kind.Date): JP 5150159 A2 930618 

PROJECTION LENS AND PROJECTION TYPE DISPLAY DEVICE (English) 

Patent Assignee: MATSUSHITA ELECTRIC IND CO LTD 

Author (Inventor): MIYATAKE YOSHITO; KIMURA YUICHI; MITO SHINYA; 
FUSHIMI YOSHIMASA 

Priority (No.Kind.Date): JP 91317693 A 911202 

Applic (No.Kind.Date): JP 91317693 A 911202 

IPC: * G02B-0 13/16; G02B-013/18; H04N-005/74 

Derwent WPI Acc No: ; G 93-229279 



1 



JAPIO Reference No: ; 170539P000087 
Language of Document: Japanese 
Patent (No.Kind.Date): JP 2924377 B2 990726 
Patent Assignee: MATSUSHITA ELECTRIC IND CO LTD 
Author (Inventor): MYATAKE YOSHITO; KIMURA JUICHI; MITO SHINYA; 

FUSHIMI YOSHIMASA 
Priority (No.Kind.Date): JP 91317693 A 911202 
Applic (No.Kind.Date): JP 91317693 A 911202 
IPC:* G02B-013/16; G02B-013/18; H04N-005/74 
Language of Document: Japanese 

UNITED STATES OF AMERICA (US) 
Patent (No.Kind.Date): US 5390048 A 950214 
PROJECTION LENS ASSEMBLY AND PROJECTION DISPLAY APPARATUS (English) 
Patent Assignee: MATSUSHITA ELECTRIC IND CO LTD (JP) 
Author (Inventor): MIYATAKE YOSHITO (JP); KIMURA YUICHI (JP); 

SANNOHE SINYA (JP); FUSHIMI YOSHIMASA (JP) 
Priority (No.Kind.Date): JP 91317692 A 91 1202; JP 91317693 A 
911202 

Applic (No.Kind.Date): US 984311 A 921201 

National Class: * 359650000; 359651000; 359663000; 359784000; 

359781000; 359753000 
IPC: * G02B-009/12; G02B-009/34; G02B-013/22 
Derwent WPI Acc No: * G 93-229278; G 93-229279 
JAPIO Reference No: * 170539P000087 
Language of Document: English 
Patent (No.Kind.Date): US 5539579 A 960723 
PROJECTION LENS ASSEMBLY AND PROJECTION DISPLAY APPARATUS Projection 

lens assembly and projection display apparatus (English) 
Patent Assignee: MATSUSHITA ELECTRIC IND CO LTD (JP) 
Author (Inventor): MIYATAKE YOSHITO (JP); KIMURA YUICHI (JP); 

SANNOHE SINYA (JP); FUSHIMI YOSHIMASA (JP) 
Priority (No.Kind.Date): US 341885 A 9411 15; JP 91317692 A 

911202; JP 91317693 A 911202; US 984311 A3 921201 
Applic (No.Kind.Date): US 341885 A 941115 
Addnllnfo: 5390048 Patented 

National Class: * 359634000; 353030000; 353034000 
IPC: * G02B-027/14; G03B-021/26 
Derwent WPI Acc No: * G 93-229278; G 93-229279 
JAPIO Reference No: * 1 70539P000087 
Language of Document: English 



1/Z V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-1 501 59 

(43)Date of publication of application : 18.06.1993 



(51)lnt.CI. G02B 13/16 

G02B 13/18 
H04N 5/74 



(21 )Application number : 03-31 7693 (71 Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(22)Date of filing : 02.1 2.1 991 (72)lnventor : MIYATAKE YOSHITO 

KIMURA YUICHI 
MITO SHINYA 
FUSHIMI YOSHIMASA 



(54) PROJECTION LENS AND PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain the projection type display device 
which is compact although the screen is specially large, 
and displays a projection image of high picture quality as 
to a wide-angle projection lens which has a relatively 
long air interval internally and a projection type display 
device which uses this projection lens. 
CONSTITUTION: A 1st lens group G1 with negative 
power, a 2nd lens group G2 with negative power, a 3rd 
lens group G3 with positive power, and a 4th lens group 
G4 with positive power are arranged in order from a 
screen side. The power of the 2nd lens group G2 is less 
than the power of the 1st lens group G1 and relatively 
long air intervals are provided among the respective lens 
groups G1, G2, G3, and G4. The back focus ratio of the 
2nd lens group G2 with the weak negative power can be 
made large without increasing various aberrations of the 
whole system and the 4th lens group G4 has telecentric 
characteristics improved. 
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r < = 


-216. 061 


d. = 


0. 85 








r 5 = 


97.077 


d, = 


3. 00 


n, -1.68081 


V 3 


= 55.2 


L r 6 = 


31.614 


d 6 = 


20. 00 








-r ? - 


-1431. 057 


d 7 - 


9. 78 


ni -l. 65222 


v * 


= 33.6 


r a = 


-44. 882 


d s = 


2. 00 


n s =1.68081 


» 5 


= 55.2 


L r p = 


397. 165 


d* = 


79. 77 








-r io = 


-364. 035 


d io = 


2. 00 


n« =1.81265 


V 6 


= 25.3 


r 1 1 = 


145. 998 


dn = 


7. 60 


=1.51825 


V 7 


= 63. 8 


r 12 = 


-97. 325 


d 1 2 = 


1.70 








r ] 3 = 


-426. 566 


d ,,- 


5.40 


ria =1.51825 


V a 


= 63.8 


r 14 = 


-92. 399 


d 1 4 = 


0.20 








r 15 = 


422 296 




8.00 


n * = 1 51 R9R 

11 9 — I. OlOZrO 


V 9 


= CO o 
— OO. o 


L r io = 


-120. 257 


d i6 = 


165.00 








[ r "° 


oo 


d 1 7 = 


7. 00 


n 10-1.49383 


V io 


= 57.2 


L r , 8 = 


-89. 525* 












r r p i = 


oo 


dp = 


2. 20 


n P =1.51825 


V p 


=63.8 


L r P 2 = 


OO 













xl0 M 
xlO 13 
-1.402 

3.005 

2.734 
= 1.099 
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d 18 = -9.86547xl0 7 e iS = 3. 07179x 10" 1 0 
gie= 1.21892X10 

fc 2 /f=-5. 883 fc3/f= 1.482 
d G i/f= 0.331 d G2 /f = 1.322 
(d cl +dc2> / \ = 1.653 
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f =60.293 


F-4.3 


o> =30. 6° m 


= -15. 36 










-ri = 


99. 398 


d, = 


3.00 


n, =1. 


51825 


V i 


= 63.8 




r 2 = 


52. 135 


d 2 - 


15. 00 










G 1 


r , = 


168.868 


d, = 


10. 00 


n 2 =1. 


65222 


V 2 


= 33.6 


r a = 


-204. 627 


d„ = 


0.85 












r 5 = 


116. 583 


d, = 


3. 00 


n, =1. 


68081 


v ? 


= 55. 2 




L r & = 


34.618 


d« = 


55. 00 












- r 7 = 


-1192. 442 


d 7 - 


4. 00 


n a = 1. 


65222 




= 33. 6 


G 2 


r h = 

"To = 


-36. 333 
500. 097 


d 8 = 
d, = 


2.00 
52.09 


tls =1. 


68081 




= 55.2 




r r io = 


-214. 689 


d io = 


2.00 


n & = I. 


81265 


V t> 


= 25. 3 




r 1 1 = 


133. 307 


d,,= 


7. 60 


n 7 == t. 


51825 


V 7 


= 63. 8 




r 12 = 


-105. 752 


d 1 2 = 


1.70 










G 3 


r 13 = 
r i a = 


-1927. 078 
-92. 932 


d 13 = 


5. 40 


n s — 1 . 


51825 


V a 


= 63.8 




r is = 


977 not; 


d ,,= 


8.00 


n 9 = 1. 


51825 


V 9 


= 63. 8 




-r H = 


-105- 824 


d i c — 


165.00 










G 4 


- r » 7 = 


oo 


d, 7 - 


7.00 


n id = 1. 


49383 


V io 


= 57.2 


- r 18 = 


-108. 490* 














- 


-r ( >i = 
- r i. 2 = 


oo 
oo 


d P = 


2.20 


n p = 1 . 


51825 


V P 


= 63.8 



/cm — 6.66516x 10" d,„ = -8. 21940x 10 7 e ,„= 2. 79799X 10 10 

f .« = -1.94t68xl0 " g 18 = 1. 16597X 10- 16 

f ci/ f =-1.444 f 02/ f =-6. 138 f 0 ,/{= 1.449 

f a ^/f= 3.644 dai/f= 0.912 d C2 /f= 0.864 

d G ,/f= 2.737 (d cl + do 2 ) /f = 1.776 
fc/d 0 ,= 1.331 
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G 3 
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* is — 4.02603x10*' 
f i« = -7. 58747X 10 " 
f C1 /f =-1.622 
f o-,/ f = 3.459 
dc,/f = 2.925 
fc/d<M= 1.182 
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li. Si U^XPG 1 <tS2 U>XS?G 2 £0>iaiC¥H 
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>Xi$G4i<DFB^©^^PMAt^ ( cg< % fiJlxlltg 
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56. 408 


F=4.0 


CO = 


32. 8° m 


— 16. 55 






-r t = 


145. 383 


d t 




9. 00 


n, =1.51825 


V i 


= 63.8 


T 2 = 


1845. 534 


d 2 


= 


0. 20 








r , = 


93. 695 


d 3 


= 


3. 00 


n 2 =1.59143 


» 2 


= 61.0 


r = 


47. J 21 


d„ 


= 


14.70 








r-s = 


113. 826 


d 5 


= 


3. 00 


n, =1.69660 


^ 3 


= 53. ! 


L r fc = 


47. 820 


do 




39.69 








- r 7 = 


-54. 018 


d 7 


= 


2. 00 


n A =1. 69660 


I' 4 


= 53.1 


r» = 


37. 545 


d a 




9. 00 


=1.62408 


V 5 


= 36.1 


L r o = 


-56. 483 


d. 


= 


79. 95 








-r io = 


-132.019 


d io 




2. 00 


n* =1.79192 




= 25.5 


r n = 


241.207 


d t , 




8.50 


n 7 =1.51825 


1/ 7 


= 63.8 


r 12 = 


-71.420 


d 1 2 




0.30 








r 13 = 


-311.482 


dn 




6.70 


n B =1.51825 


V 8 


= 63.8 


r i4 = 


-114.074 


d„ 




0. 20 








r i5 = 


176. 276 


d i3 




8. 50 


n „ = 1 SI 87^ 
11 9 — 1 . DlQ&D 


f 9 


CO Q 

— OO. O 




-137.440 


d,* 


= 165. 00 








[;::: 


CO 


d 17 




8.00 


n io = L 49383 


* 10 


= 57.2 




-96. 369* 














t::;: 


oo 


dp 




2. 20 


n P =1.51825 


* »> 


-63.8 




CO 















ei 8 = 1.52193x10 * 



dia = -7.81059xl0 7 
gia= 2.44728x 10 16 
f G2 /f =-6.495 f G 3/f= 1.703 
d ol /f = 0.704 d G2 /f = 1.417 
(dc,+ d G2 ) /f = 2.121 
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